The Heliostat array accounts for about 40% of the Solar power Tower plant's total costs. Reducing of wind loads on the heliostat is of great significance. The purpose of this study was to develop an effective way of evaluating the wind load on a heliostat by numerical simulation. Comparison of the Computational Fluid Dynamics (CFD) result with the wind tunnel experiment data were carried out which showed they matched not very well. Detailed checking of the experimental report showed there were some errors with the wind tunnel testing. The conclusion is that CFD is a useful tool in heliostat design.
Introduction
The energy is the foundation of human being. The environment deterioration and the energy crisis impel the human being to search the substitute of the fossil energy. The solar energy is available everywhere, unexhausted, need not mining and transportation, does no harm to environment and atmosphere. In a ward, solar energy is the hope by which human being combat the energy crisis and climate change.
The solar power tower is the main method by which human beings utilise the solar energy. The Heliostat is the key component of Solar Tower Power system both in the viewpoint of system performance and the system costs. The understanding of wind loads which act on the heliostat structure is an important knowledge base needed for the design and development of a single heliostat, heliostat field and the whole plant system.
The performance of heliostat is a complicated function of time and the location, which is a crucial factor to the performance of the whole plant. To secure the safety of the system, the maximum usage of energy from sun radiation, and the steady running under any possible climate condition, each heliostat must run at an acceptable accuracy. On the one hand, the weight of heliostat is usually proportional to the cost. The lighter the heliostat is, the cheaper it will be. On the other hand, the strength of the heliostat is inverse proportional to the weight. There is a conflict between the weight of the heliostat and its strength. From the economy point of view, the objective is the weight should as light as possible on condition of that the strength meets the requirement to withstand the greatest gale during 30 years, the deformability of the structure meet the design accuracy of the sunspot and the fatigue character meet the design longevity of service requirement.
The knowledge of wind load effect on the heliostat provides an important input into the cost effective system design of heliostat. There are currently three different methods for determining the wind-loading on the heliostat, the simplified procedure based on empirical formula, the wind tunnel procedure and the digital wind tunnel (or Computational Fluid Dynamic (CFD)) on the computer platform. Compared with experiment in the wind tunnel and the empirical formula, the method of numerical simulation
